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_j AP COLOR DEVELOPMENT (2) 

J B.-FREQUEnCY(%) 

C. ..WEAK 

D. .. MEDIUM 

■^f E. ..STRONG 

|#\ F. CLONES 3HOW1NO OO>0.2 

J< Q...B-WC 18 CLONES 

H . MRL/lpr 662 CLONES 

§ (57) Abstract: A method of constructing an antibody agairut a protein showing a high amino acid 
^ humans and a nonhoman animal with the nse of said nonhuman animal having an onset of an 
£2 method of constructing an antibody against glypican 3 (GPC3) with the use of an MRL/lpr moo 
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(84) ft£B 0tM): AREPOtttt (OH, OM, KB, LS, MW, MZ, SttfcPM: 

SD,SUSZ,TZ,UG,ZM,ZW),a-?*>7fttt(AM. - {SBf|Stt&# 

AZ, BY, KG, KZ, MD, RU, TJ, TM). 3 - P V 

(AT, BE, BG, CH, CY, CZ, DE. DK, EE, ES, FI. FR, GB, 

GR,HU,ffi,IT,LU,MC.NL,PT,RO,SE,SI,SK.TR). 2**3- K&lXttODISBlCO^TI*, «W«t7*tl5 

OAPI«ft(BF,BJ,CF,CG,CI,CM.GA,GN,GQ,GW, ^PCTiSMv h©#HICjlK* *1T Tn-KilfiH 

ML, MR, NE, SN, TD, TG). 9 >X/ - h J £#(R„ 
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wozt&t'fzty^t'fg.t Lx\tyy t'*y3 (gpc3) #antfe>;ft5. 
f 5 ft # t $ fi 3 i ft * v \ 
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9V M>77 5'J-fi, «BflS^®J:fc#ST§Ay^>«SEK7 f Ox^^ , J* 
;©775'J-©^ >A'-fi, *s~tt*M X(*?760kDa) © nj^Wt^IJ^^, 

7^v;p-r /-> h-;p (gpd 7>#-Kck!3ifflMK&£Uws. 

UW>3 (GPC3) «, »4fc*tf*«te»a!^-t©/^-->0(Bil|CiSI<Wt> 

0 , GPC3«£ f*J«7 -fj - 1 V Tf'Jffl -V2 £ pJ^tt 5 C t 3&*» 6 tlT t» -5 . 
C©«fc"5tt«r«**-r*GPC3k:»-rsfii#*«»6nntf, )S©&lff> W^C^rffl 

L j&> L . GPC3&T 7 x £ 1 h T 7 5 y $ U-<<;H?94J! t H O ffifeTffi WBHft * 

TWM,-&ft\Z< <fi#*fc*V>lJ«tt#**. IJoT, GPC3£$&£<kbfck: h <k 
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)VT?bMll/\vivV7.\$ttfoW*M±?%Zti)mt>nT^Z> (The genetics 
of autoantibody production in MRL/lpr lipus mice Eisenberg RA et al. Clin 
Exp Rheumatol 1989 Sep-0ct;7 Suppl 3:S35-40, Hidden autoantibodies against 
common serum proteins in murine systemic lupus erythematosus. Detection by 
in vitro plaque-forming cell assay. Cohen PL. et al. J Exp Med 1985 Jun 
1; 161 (6) : 1587-92. Lpr and gld.single gee models of systemic autoimmunity and 
lymphoprol iterative disease. Cohen PL. et al. Annu Rev Immunol 1991;9:243-69, 
Establishment of Monoclonal Ant i-Ret roviral gp70 Autoantibodies from 
MRL/lpr Lupus Mice and Induction of Glomerular gp70 Deposision and Pathology 
by Transfer into Non- Auto immune Mice. Nobutada Tabata, J of Virology May 
2000;Vol 74:9 :41 16-26) » fct, MRL/lpr^ ^X^CgSMi^T^YC; 

*^Me»«,MI0,/lprT^7.*fflV^A#:^«OWffltt^^3iEt-^@W'rt h 
GPC3 *fi&m 1 1 TMRL/ 1 p r^ 7. £fo 1 b/c V V 7. 'v <D Viftftn £fr& o £. 
^©i^m,MRL/lprT^XTttBalb/cT^x^jt^UTOD«0Sl^lltt^x^^ 

ttMmm&bmoo®m^tz$imLiz. tot, T^xijioiT^w^i 

;PT#1if{Ci«Vifflratt*W^S^t^r^^*^^r5fc*lC,llfliL/lprT^ 

x \z%L&bTtintzftmT z z. t\mmzm%iT$>z> z. tmm u *mw*% 

(1) ae&gE&&£&£T*#k hft^^^u tf^>^>/^»T^^r-5 

(2) g5iri#g£#t hij«i*^ut:*>^>;^MT^^-ri.^t^^tr 
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(3) geftgE£S£8SETS#t hWiVlXtemmm$L#t Fas 

mmxmt h®®-v$>z> (D (2) ©^u 

(4) lfkhiW7^7T*4 (3) <D>fyidjJ>*>W7X\Z#T&m# 

©ft^m 

(5) T£X#MRL/lprT<^T&3 (4) <T>{f >W%\ZtttZ>Vi 

^©fesam 

(6) ^Ut!*>^>/^R*«^iJt:*>3T** (1) fr£> (5) ©tr^tt 

(8) *fch»«*JT^^T?** (7) ©ft#©fls*#ik 

(9) v**aniRL/lpr7tf*T?** (8) ©ta&©ftK;fr£> 

(7) (9) ©^fn*0^0f^K^&, 

(11) 75/SEW©ffirctt>&«9 OXfiUTfcS, (10) ©$*#©#»# 

(12) 75/Rfim>ffiHtt#9 4X£UT** (11) ©ttftOf^Hl^ffi 
*B«fc43.V»TfiEfMfc*«i:tt, BEffittfcJ^TttSfiiLSn***©;: 

*>^£tt*. B5ft«£«©JWM5&«il>Ttt, BEfc£14JFF&> gEfcgtt 
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£, ga&&tt**m&, sa&ttttn*ii& aaftftttn:^-*, 

$e>(3, »*ttaatt#£«£l,fcV>jE*#kh»* Balb/C?7X 
At)Pas*IB*^«LTVJ**k h»***Wf*C t*fe#*.FasttNGF/TNFHr 

mn, eastMics^r^Bfifljja^ea^mic 

#^W^T^tiiiaT^tTi8BJ8S^M(DFas'J^>K^Bffllfla^®WFas (CD95) 
K»£U gSftmSftBMlCJtf h-yXW^n*^, Fast****** 

X, Fas*ft^a*kh»»K^K, Fas'Jtf^KJte^fcMtfAo 
fcFasU#>h***#fch»**m»*££fcTS*. 

Fas«tg*JS#k hi«l0M«^tUTtt, MRL/lprV7Xfc££*gtf*£ 
i:^T$«.Fas»fiW^SgSLfelpr^7^(MRL/lpr^7X)tt-jR»lcS# 

FasU5t/>H^li*k Mo«0*flc«tt«tUTtt, MRL/gldv7X& £ft*tf 
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^^jt^^lprdyfflphoproIiferationJ^gld^i'^Anfcv^T. (flIAtf, IE^v 
£ X ^MRL/Mp - +/+ v •> X GIRL/ n T •> X ) fC 1 P r £ 2JD *. fc V £ * fc if) , NZB/NZW F 1 
BXSB/MpJt^ B/fFlv£x, BXSB^X, SL/NiT#;*fc£*JflV>* 

X. V7- 4 >^Sfc2*«HT, W*fcmT©;fr8sK:J:0. Fas 

^FasU^>H©l8g8*A*Wk:»fWLfcT^^^»rSi^t>iiIIBT&S. 

T^Xfr&Fas UfcFasD#>K> it£^©x£ y >8B#£^tfDNA£m 
1Kb, £©DNA»fi-caSfc-?-#-»fi^&#AU ^-yyf^^i?^- 

xT5"7-*-ififtiTit, **^4 is>K&&te?u£0m!ky}$im&m. 

£©**5"?*;*«cXEait5;i£K:J:0. Fas (X«FasU#>K) 

iB^ii-SCtlciO, Fas <XttFasl)#>K) Jtfi^oafi^CjR^&^iStt 
{fc b ft T V X £ ft § C t # T * 5 . 
#389i©#k MMfcfcbTtt, mX\i> 79* -f*. yyh, 

HCDWTo»«T*D, WcffSbWOttT^T**. 



6 



WO 2004/022754 



PCT/JP2003/011319 



<tt90*UU©ffi|i!ltt£#U «FfcKF*L<tt94«K±®«RIttS#-rs. 

AtttoTSm-r^Ht^T?*, fltRfcf^ Wilbur, f. J. and Li pian, D. J. ; P 
roc. Natl. Acad. Sci. USA (1983) 80. 726-7300 7^1) XA. Saitb.:fe£tff 
aterman, 1981. Adv. Appl. Math 2:482©JS»fffllPItt7;Hf U XA, NeedlemanfeJ: 
tfWunsch, 1970. J. Mol. Biol. 48: 443048^147 5 -f > bTJVzf U XA,P 
earson*5«fctfLipnan. 1988. Proc. Natl. Acad. Sci. USA 85:24440&{Ktt&St 
i£, ^ct^cn^07^^UXA03>fcra.-^-HfTXn^7A (WiscoDsin 
Genetics Soft Package (Genetics Computer Group, Madison, WI. U.S.A.) <DG 
AP, BESTFIT, FASTA43 «£ tfTFASTAft E ) 6^17?^ > Mi. Altsch 

ul6, 1990, J. Mol. Biol. 215:403-10 (M^Sftfcx? MStfcfc/fl V»«) K 
)E«StlfcBLAST7;i/^UXA*«^T*Jir-5C:t'b-e*«. BLAST#$t£H*S 
■3~5fci£>077 h#x71i, National Center for Biotechnology Information 
(BDifit±»S«fll*-fe>^- ; http://www.ncbi.nlB. gov/) ^6fiJffl^I«iT*6 
. BLAST7;P=fUXAtt, ft^ltx-^^-^SB^Jf ©gSWCD&Vi?- H i77 

(HSP) *BHrr*i:£££tr. Tttifi»7- KX37Wtt (neighbourhood word 
score threshold) tmitiZ. MWOj&mv- K fc y M4J: Ofi^HSPftAffif 

CttoT, I«77< >*>hX37#*J«L5*IRDPi#fflfc#ft3tta. * 
ft*ftO*l5l07-Hky h0#ftfcju &0A5;*-:*-a«»£Lfc£€riC#il: 
?% : S«77-T >^>hXn7***^^lt^6*X^W&)5: ; l£U:0ft* 
37oM77-f>^>h^S*lT. R«xa7^fDKTl:ftofc ; £fctt 
VvrnoEM I, fc. BLAST7;i^UXAA7*-*-W. T£J:tfXl;i 

7M > H0«*ta*ft»€r*. blast^p tfyk\t* mm<D®mt&\z 
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MLT, TytJVhtbXU-^O)^ (W) =1K BL0SUM62^3 7'J>^ThU 
(Henikoff&cfctfHenikoff. 1992. Proc. Natl. Acad. Sci. USA 89:1091 
5-10919) 7?1>*>b (B) =50. ftlfttt, (E) =10 m<DnMKm\Z&^T\t 
l£fcteO. l£fc«0. 01££te0. 001£fctt0. OOOlKg^TfcJ;^ ; 0. l£9jg7WC 

Q&^%mm. o. \tw<Dwm*m^xty Yzmfetzotf^mT-hz) . m 

=5, N=4£{£fflb5£. ?>rt?%<Dttmz®LT\$, BLASTPfc&cOx? t)V bZ 
m^xmLo* :G=11 h) ;E=1 &\v7*miZ>n 

Xb) ;E=I0($£HI, ZCDnfeT-lZ. mmbtz7y^>^>b7.n7StmV^ 
fr £ J:9£ttfc7 > 3 7£&ol0ty btf. &mtt&tmW-( XOy*-?*-*** 
Tffi^(3je^St^#$n^;Effl*i8J0Sfc^'>bT^©X l>U>xx>S/ 
£<i:#T££) ;£J;tfW=3 (7- KIM X* f7*;P NttBLASTNtc 
#UTlL ^-<DfttS©blastyo^7A^^L/T3) . 
BLOSUMThU >y^X«7 7^>^>h©#fi!tfc^-r^l«*Xa7*fJ^TS 

m&ftfr'3T^%<D'CZ<DMmz&-3<. BLOSUM62 (*^y:/#&:3Xb = li ; 
^t7^fc?)3Xh = l ; Att=0.85) B&v h U y *X£BLAST 2.0©^ 
7*)VbT>&5. i^WYhUy^*, BL0SM62Of^b0(3«oT ! b«fc<, 
^At^PAM30 (9, l. 0. 87) ; PAM70 (10. I. 0. 87) , BL0SUM80 (10. I, 0. 87) , BLOSUM62 
(ll. I. 0.82) fc<J:tfBl0SUM45 (14. 2, 0.87) t>mVft>*\%. BLAST7^U XA$ 

m$2^<DmmM<Dmmmm®i&<»\z><D&i$\t, m^mm* (p(n)) t*o, z. 
nmo<D*vv*?b^it\*7^jmmmvmz-mHm&v®%m**m 
to *%®<Dm<Dmwmm\z&^T\t, &m&mt&i&hT&>hft*mm\&K> 

«8F*L<ii*&0. l<k9&V>, ££K$f£l,<te0.01«fc9&V>> ^LT«t># 

^L<«*?io.ooi<j;offiv^^{c:n, m%mzm-T'%>z>£%x*>tLZ>* 

^'Jt?#>4, 5 ft«!:ri>6J8JiE£n£ (Trends in Glycoscience and 
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Glycotechnology, Vol.10, No. 52, (March 1998) pp. 145-152) o #Wfl>77 

tiZ. gftmz&s $f£M£PBS (Phosphate-Buffered Saline) 
(D^£\,^ft^7^F£&ttm®tVT%^%%£\Zte, 7)V7*>, 

ffl^S. £Oi«XP-TiiJjStt, ftft<Z>!l*®ffjfr|*, 0!*tf, P3 (P3x63Ag8. 653) 
(J. Imnol. ( 1979) 123, 1548-1550) , P3x63Ag8U. I (Current Topics in 

Microbiology and Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, 

C. Eur. J. Immunol. (1976) 6. 511-519) , MPC-1 1 (Margulies. D.H. etal.. Cell 
(1976) 8, 405-41 5), SP2/0 (Shulman, M. etal.. Nature (1978) 276, 269-270), 

F0 (deSt. Groth. S. F. etal., J. Immunol. Methods (1980) 35, 1-21) . S194 
(Trowbridge. I. S. J. Exp. Med. (1978) 148. 313-323) , R210 (Galfre. G. et 

al.. Nature (1979) 277. 131-133) 3*1*. 
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Afcf, ^-7-i5Mf-f>6^ (Kohler. G. and Mi lstein. C. , Methods 
Enzymol. (1981) 73, 3-46) m\zmtTft o Z. 

(PEG) , (HVJ) «#&$Sn, M MS K J; 0 

mem&*&, ^©te, z<nm<Dmmm\zm^t>n%mn<D%mm&&m 
■aimr&Q, 2$\z. wnm (fcs) moMtimmzwRtzztbrzz. 

s^u ^t!>zix;nm\ziximLtz?EG®m MMtymTmim-mmm £ 
a#3o~6o% (w/v) om&nmui,, m^t^zt\z^^r^mtir^^mm 

±»*l»4-r*Ji^*l»Dig'rc:i:K«fc0A-f F-T©£Wfc«P9; U < 
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RIM&S?ffi$K:«fcD£o-->yT*C£#T£a. trill £:LTte,GPC3 

*f^«T*21t*«ir#<& (HAtf, Vandamie. A. M. et al. , Eur. J. Biochea. 
(1990) 192. 767-775, 1990#JB) . 

HftWKfcL ffi#£jg£TS/W7'J F-v*S, tri#©njg (V) 
KTSiRNAfcHItT*. iRNA©^«tt, flIAtf, ^T-S^fiato 

& (Chirgwin, J. M. et al.. Biochemistry (1979) 18. 5294-5299) , AGPC& 
(Choaczynski. P. et al. . Anal. BiocheE (1987) 162. 156-159) mz&Qfto 
T£RNA£WSU ibRNA Purification Kit (Pharaaciafi) <f l/TBW© 
■RNASIM81-*. QuickPrep mRNA Purification Kit (PnaraacialS) 

6 nfcrtRA* 6 i8»fc^#*£ffl V>TlWflcViB*©cDNA*^1-*.cDNA©^l« 

tt, AMV Reverse Transcriptase First-strand cDNA Synthesis Kit 

■ p 

tt«) **«^Tff'5. Sfc, cDNACD^fccfctf^ttfcfrSKW:, B'-Aipli 
FINDER RACE Kit (ClontechK) fcitfPCRftJBH&S" -RACES (Frohaan. M. A. 
et al., Proc. Natl. Acad. Sci. USA (1988) 85. 8998-9002, Belyavsky, A. et al. , 
Nucleic Acids Res. (1989) 17. 2919-2932) «&ffiffltSdt^^. 
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ftftssn (h«) *it\mm am) ki-*dna*jw* 

«*J;rn.«*3-Hr*DNA*¥-©568^^^-fcft*a/uT1gi«tt*»K 
£&£-frT*><fcV> (WO 94/11523 *ft«M) . 

n*^>/t^H (ir*0;&iir-f >&£) WALTS* 
^^tbTiSSII-S.m^m^^A^nfeitt^Jlfi^S^ODNAWjt*^ 

It*;kt>* h7>*5>x = y*-*'*fcttJBUTt>J:V> (Ebert, 
K.IL et al., Bio/Technology (1994) 12, 699-702) . 
A&&}lz&%LTzfcfe : ?mm?LMtrifc, mX\Z. **;7ffi#> fchSUb 
(Hufflanized) tt(m«»<0:£8jfcJB V>T8?i£-r £ £ 

**7*WMi, Wffi©«fc5R:UT#fctt#YiI**3-K-r*DNA*khtt#C 
««*zi~HT*DNA^£t»ISt,i:n*»a^^^-fctt*ii^T1i^fci»A 

thSHfctttttt, nm& (reshaped) fc hififtt fe»sn, Cfttt, t h&fl 
®i*?LS&«!>, WA.tfT£*ift#©ffi*ttfcJ£1ll* (CDR; complementarity 
determining region) * t htt#©ffifcttft£<MMN^fcfc©T*D, 

m, W0 96/02576 *ft«M) . 
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Jft#) ©CDRfck hffi#©7U-A7--£fH* (framework region ; FR) £ftit*S 
t*&? CKfr LfcDNAE?iJ£, CDRRDtFRW*0*«**fc*-/X-5 y 7*T-5 
£WT5 cfc 5 {Cf^ia L fc»ffl©* 'J =f 7 £ U*? K ft 7" 7-Y T- £ btffl ^ 

£7U-A7-£®#©7S/g£S&LTfc=):WSato, K.etal., Cancer Res. 
0 993) 53. 851-856) . 

*>7tli#R^t hS!ftR«:©C«l*Ktt, k hffifc© &©#&/!? StU «A 
tfH&T«, CTl. Cr2, Cr3, Cr4^ L8TttC/c, CA^ffflf 

tt#*fctt-t©84©fts&ttftak*r<&fc«>fc. kMft 
#c«ttft#E«l,T'bJ:K j j 

**?St#tt* #k h»***jR#©TiJM«tk httfrft*©S&1[tig«4:*> 
<=>fc<5. k hlft^ll #kM&***K#©ffl*ltt«tS&««i:» kh 

JWflc**©7U-A7~^*«*J:^C**t^6tt*. k hffl'ftRffJik N# 

££fcpJH&Tfc£. mX\Z, !ri^©»r)ttLT«, Fab, F (ab') 2> Fv, lfl©Fab 
tSS^Fcft*t-*Fab/c»*fcttH*«L < «Lfc©Fv£S£fc'J >#-T)i*S 
3*fc5/>^?x<>PY (scFv) *J»WT6n*. ttttftB*. M 

£»IBT3eS£-fr*(0l;Ui,Co, M.S. etal., J. Inunol. (1994) 152. 2968-2976, 
Better, M. & Horwi tz. A. H. Methods inEnzynology(1989) 178, 476-496. Acadeiic 
Press, Inc. , Plueckthun, A. & Skerra. A. Methods in Enzymology (1989) 178, 



13 



WO 2004/022754 



PCT/JP2003/011319 



476-496, Acadeiic Press. Inc., Lamoyi, E. . Methods in Enzyiology (1989) 
121, 652-663, Rousseaux, J. etal.. Methods in EnzyaoIogy(1989) 121. 663-669, 
Bird, R. E. et al.. TIBTECH (1991) 9, 132-137#M) . 
scFvtt, tftfl£©H«[V**tL«IVflB*t*a*S-r*CttJ:0^&n*. Z 

©scFvt^^x, Hmvm®tLmv&mz> »si<^^h'y 

>#-£#l/Taig3n* (Huston. J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. 
(1988) 85. 5879-5883) . VWttlUt^^ K U >t>-t tTtt, MX\* 

scFv*=i-FT3DNAW\ WffiR#©H«*fcttH«[V«**=i- KTSDNA, 

x rams© 73 y mmmzn- Y-tzmmto&mmt u-*©Po*£«jrr*:/ 

^THtf£fflV>TPCR&fc:«fcO«MIU S H U 

*£, -€-©1S^S:fflVi5J:i:fc«tO, Hfj*K:flE^TscPv&#*Ci*«T# 

uwommthx. mmmm&ton at^mm. m&mn, mmm*h 
*->>&£) ^ffik^ff (&#&*, sm*, mm, it*m?t®n* m%&®% 
tzz) mv&mttTtfe&Lftttft&mtfz z t^-css. zo&mtfiit&m 
*wu *&m<»i3mz&Q%%ftitfomzfc¥®tz®mzM?zt\z^Tnz> 

2Z\z,*m<D*m\z&r)&znfc&#Z&\z.zzmftmmtnft (bispecific 
antibody) SrftSS-fS C t b *JflETfc*. :r*ttJ&ttffi#<z>fc|£ l,T, H-ftB 

&®m-rz~mm&tiift. -#©tt*t*$£aMfl^SB-©ttJi(£BBu «© 
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#it£^, ^#3' OBTRftM ij A'>^;P***WK:IS^S'8-T»S*** E <h 

^^MSB^p^— ^— /x>A>-t)—- ( huian cytomegalovirus immediate early 
promoter/enhancer) %Z.£tf~Ct%>, 

£*-la (HEFla) ^£®*?L«IBJfi6*0^P*--^--/x>A>-y--**t*H' 

SV40^P ; E-^-/x>A>it-&<*ffl1-^*^«MulligaD^^^^ (Nature 
(1979) 277, 108) (CfcO, *fc, HEFla:/n*-*-/x>A>1J— £&;flT5 
JS&teMizushina (Nucleic Acids Res. (I990) 18, 5322) 

7n ; E-*--iUT«, fclAtflacz^P^-*-, araB^Pt-^- 
C 5 . 1 acz 7 p * - r 5 fctWard e ©^(Nature 

(1098) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427) fc£D, fe5V>ttaraB 
:/p^-*-£$/l?-r£«-&ttBetter£©;£& (Science (1988) 240. 1041-1043) 
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nWVi-frUn (Lei, S. P. et al J. Bacterid. (1987) 169, 4379) 

(Dm^mm\zm^Lx (refold) tiflti. 

^Sfg^tbTte, SV40, VM^X, -7Wlt:a 

-T^-r;P7> (BPV) %<D&&<Db<D$:m^Z>Z:ttfT!£. ^61:, ?g£flH!&&T 

•>Kh7>77i7- 1? (APH) it £7, fiv>+t- tf (TK) TcHM 
W>f>^>^^U#^h7>X7i7-1? (Ecogpt) Jtfi^ v>t 
KPgBS«7C&& (dhfr) ftfe^mz^tSZ. ttfTZZ. 

#£U<te, ftfttt, P|t¥l«*8IJIS, flUtfCHO, COS, BHK, Yero, 

HeLa»IB&*T^$ftS. 

^Ute^^nfe^^ia^iDvitro^fcttinvivoT^LTaWtTS 

igfcifct LT, DMEM, MEM, RPMI 1640, IMDMfcftffif 5 £ tifirt, ^JteiEiiflf (FCS) 

£ t € * . M X «, 7 n f -f >A# 5 A *m V> 7 A t V T, Hyper D, POROS, 
SepharoseF.F. (Pharmacia®!) ##3Hfe>n*. I«©^>/^HTf 

(Antibodies ALaboratory Manual. Ed Harlow, David Lane, 
Cold Spring Harbor Laboratory, 1988) . 
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S2«, /W7'J 1 'J~ii'^0«R»***wtHT»*. 

0 4(1 BIAcoreC«fcSttGPC3tt#©»flEB&W««f*S**^-rHT?*«. 

MM 

RJMGPC3. ?I*fflGPC33 75eil©56a^^^-tbT, pCAGGSlCDHFRitfc 

Dei i « atcc £ o mwrcwmzm^: %m\z « 5%fbs (gibco brl cati 

10099-141, L0T# A0275242) / Minimum Essential Medium Alpha mediui ( a MEM (+) ) 
(GIBCO BRL CATf 12571-071)/ IX Penicillin-Streptomycin (GIBCO BRL CAT# 
15140-122) fcffl^fc. DXBll*fl!V*fc3S?H*©afcfctt, 500m8/oL Geneticin 
(GIBCO BRL CAT# 10131-027)/ 5X FBS/ a MEM without ribonucleosides and 
deoxyribonucleosides (GIBCO BRL CATf 12561-056) (aMEMH)/ PS**WiW 
^SfifC^«S25nMt^5«t "5 KMTX£iin*.£fc©£ffl^fc. 

HetlftAO'J H - T 10 % FBS / RPMI1640 / 1 x HAT media 
supplement (SIGMA CATI H-0262) / 0. 5 x BM-Condimed HI Hybridoma cloning 
supplement (Roche CAT! 1088947) 

m 

fc KPC3£n- H-r-5^ficDNAtt,^»««Je«Caco2J: t» WfiLfc 
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1st strand cDNA£«F3!£U ±*^7-fv- (5' - GAT ATC ATG GCC GGG ACC GTG 
CGC ACC GCG T-3' (E^J#^ 1 ) ) > Tift 7 7 -f "7- (5'- GCT AGC TCA GTG CAC 
CAG GAA GAA GAA GCA C -3' (EW##2) ) H&PCREJfcfcJ: 0 ttNi t&. 
C©mt hGPC3cDNA<&^try^X5 KDNASrfflK aJJg^GPC3 cDNABfi:/? 

as mh&m&Lft. mmiomfrm® (564-5807S/K) %®<£?\z®m 

LrcTffi^y'C?- (5'- ATA GAA TTC CAC CAT GGC CGG GAC CGT GCG C -3' (SB 

mmnz) ) ticoimmmu moumm^m^^m^y-c?- (5'-atagga 

TCC CTT CAG CGG GGA ATG AAC GTT C -3' ) t«^TPCR*ff ofc. 

#en/tPCR»fM-(171lbp)*pCXND2-Flagl3^P-->^Lfe l( ^«Snfc»S^ 
5*5 KDNA£CHO«fiDXBll<*^*AU 500 W g/mL Geneticin T0iSftt«tO, 
^*S!GPC3»»iRCH0ttc£fc&. 

1700 ca'P~5-^h;i,$ffi^pJ^GPC3ie5^CH0^O^lj«4l^fT^, «# 
±m$(iI4ZbfllSIS:fTofe. #*±«£DEAEsepharose Fast Flow (Anersham CATI 
17-0709-01) * ~ y L , 500iM NaC 1 A* v 7 7 - \Z £ D & tH L £. 

5KtC, Anti-Flag M2 agarose affinity gel (SIGMA CATtA-2220) *JB^T77-f 
= T-f-««*ff o&. ^ffi(i200 Mg/aLOFLAG^y^ H «fc Off ofc. 
Centriprep-10 (Millipore CATI4304) fc cfc « « Ml & , Superdex 200 HR 
10/30 (Amershan CATt 17-1088-01) KJ;*y;P5ii*ff ^FLAG^^ 
*«fcDEAE sepharose Fast Flow* y A£J8V>T*»U TOf;:Tween20£££& 
V>PBS (500iM©NaClft*tT) T^ffi*ff 5 Z\t\Z&K>rty 77-*«fcfTO&. 

[pJ&SIt hGPC3=i7MeHO^»!3 

±K^4^t f>GPC3 cDNA£r>7>-h£U 7vfe>7U-PCR8fc«I:oT 
495#Bt509#BOSer*AlaK:«lftS«fccDNA*^l!bfc. ££>B5> C*tffcHis 
^^ftW$n*J:5fc^7-f ^-*RfH/, #&ttfccDNAfcpCXND3^**-»;: 
^a-~>^tfe. f£l8£n£383l7*7AS FDNA£DXB11«S'\*AU 500/zg/mL 
Geneticin J; 9, ^»SGPC3:J7SeKrtBSO(M*£fc&. 

1700 Cffl , o-7-#h;P£m>**#*£ff^ ««±«^tH)JRU«K$fT-p 
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fc. i$£±?f£Q sepharose Fast Flow (Araershani CATt 17-0510-01) Kl^t-v 7 
b> fc&'&s 500mMNaCl££if>J >«/ty 7j-\Z& OJgfcBUfc. &\Z, Chelating 
sepharose Fast Flow (Aiersham CAT# 17-0575-01) 7 4 -T-^-filSS 

Zftitco 10-150nMO>f 5^\Z-;i/T?^7^x>h»Hi*ff^fc. ftftKQ 
sepharose Fast Flow *m»T«8U 500mM NaClftfTtrU >i^y 7 7-\z& 

fchGPC3f7^^GPC375/*EWOittttHUCw-r. S1©E^J^HH^T 

ttttti, ^U3it5y^u*>^*g#r*fli«tt©**«ffi-cft*. tot, a 

MRL/lprv^fcagETailiT, T^XtflfeO^Tgeffif^ttOteVit/t 
MH^^^Ay^Ci:, GPC3«DJ:5K:t htT'>^T*HttO*V>l(t«(K:j#LT , b 

ft*WttTA/t9>«»#i«TOflGPC3«e*fflV»fc.Ballj/cv9X(^^» 
6MIp> B*^ir-^XUA-) 5 E&tfMRL/lpr"??;* 79*. B*^* 

MK*100**g/|E£fc.5«k:3te:»l«U FCA (7DOh^i7^A'>h (H37 
Ra) .Difco (3113-60) y*>7> (catt231131) ) £ffiV>TXVJl/ 

£FIA (7D-f >h*36£7*;?a./t>KDifco (0639-60) ,^7 h >t4 v*>V 
> (cati263910) ) TXt;1^73 >itV^h<D^&y\Z^LTz. 
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fRLE»KfllcS4L;fc. I/tg/BlOnJjSaiGPCSnTSeKSlOO/il/^x^Ta 
- h LHA; 7>- Hftffl^fcELISAfcJ:e)GPC3K:#'r*A»+©tt#tl3&«tt 
*nbTV>5<D£&ig&, Balb/c No.2£J;tfMRL/lpr No. GT$XlB1"3lC*flft 

JEasCttVi, T^^5XD--7»»P3Ulf7»>^Bi««Jfi*jg^t, 
PEG1500 (Oya • #-i7VJ7,7'4 cat#783 641) t«t 0«Jft»^*ff o 
fc.MRL/lprV^XCDIPm&^M 

Balb/ct&#©/W7~'J K-T»96^»#^k-M0tt.fc:,MRL/lpra*©/W 
H--7tt20ttk:»abfc. 7a-^3>»BJ:DHAT**TjiJRftllttU 7a- 
5^3 >«10B BRlfUB BK«*±»*EIJRUELISAX^ U-n>^*ff ^ofc. 
ELISA^^U-->^ttl»ifiOtt#ffiM^tra«fcUg/ilo™SGPC33 7Se 
K £ 1 00 u \/? x ;PT □ - h L fc-f A J 7 V- h £JS HTfrfc o &. 

HR«fcIgG3. IgMtt*<*:tOli^iStt3j«afc<CDCStt*R*HI*7-f V^-f 
T'tUTttenTVJS.ttGPCattflcOJlilCliMtBWtl/fc*^ Ufe**U 
-r:>^l:lgG3,Igll*JR0C«'rii:a:<X^U-=:>^T**tttt*« 
fcffffl-CifcS.-t 2&8t*&£** C fcTIgGK IgG2a, IgG2btf>*& e>rigG3, 

igMfe £ o c 2 swo^st** u -x>^£fr&o - 

©pgr S tt, 2#ffi# ilT7;^U7*X77 * — tr«»-ia^ -)7> IgG (r) 
(ZYMEDttK, Cat No. 62-6622) £/8V>TS£fe£-&5 Z. fcTIgGK IgG2a, IgG2b 
*tt#U 7V-b£-HrwashL*:&, x&lt@«lf *^>&lBL;tftIgG 
3i/t# (MONOSANthSi, Cat No. MON5056B) R^-7 7r-f 7'>a^y^- 
^£®U&inIgMj5x# (ZYMEDttS, Cat No. 62-6820) Tffg^fi$t?>CtTl 
«»tIgG3S^IgM*»f»"r5^}4T^^U-->^*.ffftt)&. 

Balb/c (No. 2) , MRl/lpr T>?x (No. 6) , ft-KfOl:5HT7a- 

v>3>£?rV>, GPC3D7«BR*|«RtUfcELISA^^U-->yK:«tDlltt^ 
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&ift<Dtfimmt>nrc%%±m^* IgGl, IgG2a. IgG2bl;:^TteProteinG 
Hi Trap ProteinG HP (Amersham CAT! 17-0404-0 1) £/JH>T, IgMfCO^T 
ttProtein L£ffl V>T*S$!l£tTo fc. UtttfH;:, IgGII3S!«Hi Trap ProteinG 
HP (Ame r sham CAT* 17-0404-01) S/B^Tfro/t. /W 7»j K— 7««±»*ja«E* 
yAK^t-vU ^'>7 7- (20mM Sodium phosphate (pH7. 0) ) KTftfr 
ft, »>7 7- (0. lMGlycin-HCl ( P H2. 7) ) Tfcttil<#:. *Wtt«f»»/ty 7 
7- (1M Tris-HCl (pH9. 0)) SrJfl^fc^-T'fCfT l^fc^K+ifiJUfc. irE#H# 
*y-;Hyfc», 0. 05%Tween20/PBST-g&&ffi£frW\ < -.y7 7-lt&L£. 

-7j, IgMflfSfllnunoPure Immobilized Protein L (PIERCE CAT#20510) 

- (IOOiM Sodium phosphate (pH7.2), 150mM NaCl) KT8sJ*ft. *WAy7 7 

- (0. lMGlycin-HCl (pH2. 5) ) Tfcfflbfc. »ffiftttIgGtW«©l»^ftfT^4t: 

r 

ttifV KtiyZtii&OTlVm fcT>7*«, ImmunoPure Monoclonal Antibody 
Isotyping Kit II (PIERCE CATt 37502} £/BV\ #i£tt8M*<DT-a7;W;:ftt> 

(BIACOREfc«fc*0tGPC3«;#©ai*»«j««f] 
TOSGPC3 3 7 m £ v ZfOft®. 

y^5jStCTBj^MGPC3n 7gG£10mM Na Acetate (pH5. 0) fc/ty 77-ti 
Lfc. Ay77-lt*LfcTOa!GPC337ae»10MgSffilriT, 75>#y7*U 
>^*y h (BIACOREH:®! BR-1000-50) KJE*an&#J*teT» t>1r-fy7 
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CM 5 (BIACOREftSSi BR-1000-14) \Z7 5 >t) y 7D >tfhtz. Z.<D&ft\ZT® 

BIACORE (BIAC0RE&® BIAC0RE2000) £^T&T®$£i&i$$ ; &r£fT-D*;. 
&ftGPC3ft#£HBS-EP A'y7 7-KTfimLT, 1.25, 2.5, 5, 10, 20jug/nl 
\Zts:Z>£5lZ®mLtt. 7>^>^/\*^77-t'HBS-EPA^77- (BIACOREttK 
BR-1001-88) Sffl^T, ffimQlLl/mRiZT&mmo&imOii\Z'( >'7x7 

«0&;L, 2#|t3£M8tffl<!:L£:. #8tffii&7&, 10 u KZMOnM Glycine (pH2. 2), 
&tf5/il<D0.05% SDS^ji^UT-f >vx7 h^S £ J: 9 , ■fe>lr-'3 1 y7* 

£<D&feK£0#e>ttfc^>lr~^7A£fi:fc*£U BlAevaluation (ver. 
3.0)fCT^^if«« (ka) , mmm&fe& (kd) , (KD) , 

* (Rmax) £*HibfCo 

MM 

C'J3>b*^->bGPC3©^fi) 

OTC3m#f^»{Ofe*omtbT,C*M^7Ktt^«^^«^-&fcpI^^ 
GPC3gB«£ft$Lfc. CH0«Blia^pI^MGPC3^Sy^7.5 KDNA£$AU5£#S£ 

fflfllC#ttbfcFlag^^^fiJfflLfc77^^x^-fil*{*fT^fc.SDS^U7^U^ 
75 50~300kDa©7*7ftA>h*<h, >®40kDae>A> K# 

GPC3«69kDa©C*«(CA/^>J«K^»K^^-r*^Px^^'J* 
> T * 5 . 7 * 7 ft A > H 'N A y > WiWi & W £ S &GPC3 T & £ £ % A 6> tlfc « 
#940kDaOA>Ktt7 3yK'>-^x>Z©tt*, GPC3C0N^^HHWfK"€:iS^<}: L 

t*5 o , gpc3«<sj 6 *»®«»f**tm»* 2i asnfc. 
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/ \/^>^MiDv^^-Jl/ffi?iJ-e*S495SSt509#g(Z)Ser^AIa{Ctt 

70kDa, 40kDa, 3OkDa03o©A> K##6ft&. 75 /Sfe 
x ©fc*L 30kDa©A* > K ttGPC3©C#»ffi»f frT?* £ £ £ ##J$ U 

ttT V» -5 Z. t #55*3 tltt.'srt y >«S8£#;bnkGPC3T £ ©30kDa© A > K 6 n 

J&t&frttS. GPC3*«1*«fl!)7 5/lieWTBi*»a:«W*ftlt«2:ittifU^ 

CiriGPC3}n#:©f£g) ; 

>«M^»Fl*fflGPC3*flU&. A«*©GPC3fc#"r*tlt#«i«««»LTV»«© 

^^^Sxp-TiHBilSPSUliT^XWWIffllia©^^!!!^^^^^. 
Balb/c T^X (No. 2) , MRL/lpr V** (No. 6) , *-BSr^te^V»T7a-5? 
a>*ffVi, GPC3u7SeMSS ! iS<hUfcELISAX^'J-x>^lc«J;DBalb/cT 
MRL/lprT^X^t>it-T180«©»«^x;i/*a^Ufe. *-©*£*, 0D«0. 2 
K±**t^p->»liMRL/lprV^X4*3&«652^x;K Balb/cT 16 
£x^T*0, MRL/]prT^7^©^Balb/cTr>^JtOt>0])tf©ifi^ (0. 2£U) 

m» mm) ^mtvxm2\z^-r. 

fffRftdittfx^fc^tMOi^l 7>-hK:*S£tf) (cJ:0^P-x> 
(iriGPC3#i#© 7 -f V * -f 7#$t) 
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Balb/cS*Ota#*«IgGl» IgG2a, IgG2b© 3 ^-f ©IC#U 
HRL/lpr4*©0t#tttIgGK IgG2a, IgG2b, IgG3£:^5£T©IgG1t7£ 5* £ 
$ £ fclgMfcS*ttwfc.18:fcl/fc47£ u-yiz-DV^xoT-i y 7"©fi#£ 
0 3 

«± © £ t ft £> , Ba 1 b/cv 0 7, «t D & MRL/1 pr v 0 7 £ ft l»<5 £ t fA' 7 x r 
~^*A/«7^y-^^^*«l^T€r*^ 6 A^^O^O^ffltt^^nfc. 

*fls«#*J8 T* * C £ ftfc. 
CBIAC0REt«kattGPC3^E#oa«»W»#f) 

Balb/cT^^S3fcl0^n->m/lpr"7«>^*3fe28^P-->©»«tt#^^ 
TBIAC0REfcJ:*a«lfttti»«*ff^ofc.a*»«*«f»**H4k:*T.Balb/^ 
T-77S*ffi#l;:ifc^TMRL/lprT^7a&^ 

*<-&*nx^fc. Balb/c^!>7**tt#Ttt*k i baSitt©K^'bOTO*li^ 
Rj^IO-'M^— MRL/lpr^^7.**J ! i^fC«10- ,0 M^— ^-O 

mftftettoxftftttttfirtUM (igGi^-f t/tigG2b^^^-en€n2a 

^*niWfc. 6U©«fc3fc» MRL/lprT^X^6©^Balb/cV-77J;Dt> 

GPC3ttv^77 1 1 h T7 5 7 & l"^T94X 1 V>5 ffi&Ti« V»ffiRItt*wr - 
t^6il^©Balb/cT^^«^©ftfiTtttt**#Ji^RJtttt*»**. i 
Sftft3RAtx;^**MRL/lprV^X»iFasU^>K©*tt^*tTUSJlt 

#»V>Tlr>*fc©i£;bft5. tot, MRL/lprV^X^gEft&^Jt^x^v 

^7.sffl^n«, v9x£ffi©&Tgsffl^tt©ffiv>jfimfcj:fcs^©;i<!:, t 
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0 7s ffim*GPC3® «fc 0 \Z V O 7 1 1 h T 7 5, / tt S K ^ffi Htt 

«JI±<&*NBtt 

•7 X fit JSC-** G P C 3 CO J: v I C V £ 7, 1 1 h T 7 ^ / K 1/ * ^ T # * fc £ I » ffl R tt $ 
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3. a5ft*«A*feSEr5*kh»«XtteBR#«4#kh»*J&«, Fas 

4. #kh»ti^T^7;-c*^§»^3fBmo^uk^>^>/^siic^-r^ 

5 . T$*#MRL/lpr7*XTasMM 4B«©^U k# >^*fc#T 
6 . ^ U k*>^>/^K*«^'J k# > 3 Tfc*MM 1 A»6 5 m>?tl& 1 

8 . #kh 9 X T * * MM 7 82«©ft#0#!KW&. 

10. ftmtUZ*>rt>7nifi* khtT»>XT?»v»75y|6E?«Jofflratt* 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> A method for producing antibodies by using MRL/lpr mice 

<130> PH-1844-PCT 

<140> 
<141> 

<150> PCT/JP02/08998 
<151> 2002-09-04 

<160> 6 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<400> 1 

gatatcatgg ccgggaccgt gcgcaccgcg t 31 



<210> 2 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthet i 
<400> 2 

gctagctcag tgcaccagga agaagaagca c 



<210> 3 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthet i 
<400> 3 

atagaattcc accategccg ggaccgtgcg c 



<210> 4 
<211> 31 
<212> DNA 

<2 13) Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthet i < 
<400> 4 

ataggatccc ttcagcgggg aatgaacgtt c 



<210> 5 
<211> 580 
<212> PRT 

<213> Homo sapiens 
<220> 
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<221> SIGNAL 
<223> (1).. (19) 

<220> 

<221> SIGNAL 
<223> (562).. (580) 

<400> 5 

Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Val Ala Met Leu Leu 

15 10 15 

Ser Leu Asp Phe Pro Gly Gin Ala Gin Pro Pro Pro Pro Pro Pro Asp 

20 25 30 

Ala Thr Cys His Gin Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly 

35 40 45 

Leu Lys Trp Val Pro Glu Thr Pro Val Pro Gly Ser Asp Leu Gin Val 

50 55 60 

Cys Leu Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys 
65 70 75 80 

Tyr Gin Leu Thr Ala Arg Leu Asn Met Glu Gin Leu Leu Gin Ser Ala 

85 90 95 

Ser Met Glu Leu Lys Phe Leu lie lie Gin Asn Ala Ala Val Phe Gin 

100 105 110 

Glu Ala Phe Glu lie Val Val Arg His Ala Lys Asn Tyr Thr Asn Ala 

115 120 125 

Met Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gin Ala Phe Glu Phe 

130 135 to) 

Val Gly Glu Phe Phe Thr Asp Val Ser Leu Tyr lie Leu Gly Ser Asp 
145 150 155 160 

lie Asn Val Asp Asp Met Val Asn Glu Leu Phe Asp Ser Leu Phe Pro 

165 170 175 

Val lie Tyr Thr Gin Leu Met Asn Pro Gly Leu Pro Asp Ser Ala Leu 

180 185 190 

Asp lie Asn Glu Cys Leu Arg Gly Ala Arg Arg Asp Leu Lys Val Phe 

195 200 205 

Gly Asn Phe Pro Lys Leu He Met Thr Gin Val Ser Lys Ser Leu Gin 
210 215 220 
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Val Thr Arg lie Phe Leu Gin Ala Leu Asn Leu Gly lie Glu Val lie 
225 230 235 240 

Asn Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys Gly Arg Met Leu 

245 250 . a 255 

Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Leu Met Met Val Lys 

260 265 270 

Pro Cys Gly Gly Tyr Cys Asn Val Val Met Gin Gly Cys Met Ala Gly 

275 280 285 

Val Val Glu lie Asp Lys Tyr Trp Arg Glu Tyr lie Leu Ser Leu Glu 

290 295 300 

Glu Leu Val Asn Gly Met Tyr Arg lie Tyr Asp Met Glu Asn Val Leu 
305 310 315 320 

Leu Gly Leu Phe Ser Thr He His Asp Ser lie Gin Tyr Val Gin Lys 

325 330 335 

Asn Ala Gly Lys Leu Thr Thr Thr lie Gly Lys Leu Cys Ala His Ser 

340 345 350 

Gin Gin Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Glu Asp Leu Phe Me 

355 360 365 

Asp Lys Lys Val Leu Lys Val Ala His Val Glu His Glu Glu Thr Leu 

370 375 380 

Ser Ser Arg Arg Arg Glu Leu lie Gin Lys Leu Lys Ser Phe lie Ser 
385 390 395 400 

Phe Tyr Ser Ala Leu Pro Gly Tyr lie Cys Ser His Ser Pro Val Ala 

405 410 415 

Glu Asn Asp Thr Leu Cys Trp Asn Gly Gin Glu Leu Val Glu Arg Tyr 

420 425 430 

Ser Gin Lys Ala Ala Arg Asn Gly Met Lys Asn Gin Phe Asn Leu His 

435 440 445 

Glu Leu Lys Met Lys Gly Pro Glu Pro Val Val Ser Gin He He Asp 

450 455 .460 

Lys Leu Lys His He Asn Gin Leu Leu Arg Thr Met Ser Met Pro Lys 
465 470 475 480 

Gly Arg Val Leu Asp Lys Asn Leu Asp Glu Glu Gly Phe Glu Ser Gly 

485 490 495 

Asp Cys Gly Asp Asp Glu Asp Glu Cys He Gly Gly Ser Gly Asp Gly 
500 505 510 
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Met lie Lys Val Lys Asn Gin Leu Arg Phe Leu Ala Glu Leu Ala Tyr 

515 520 525 

Asp Leu Asp Val Asp Asp Ala Pro Gly Asn Ser Gin Gin Ala Thr Pro 

530 535 540 

Lys Asp Asn Glu lie Ser Thr Phe His Asn Leu Gly Asn Val His Ser 
545 550 555 560 

Pro Leu Lys Leu Leu Thr Ser Met Ala lie Ser Val Val Cys Phe Phe 
565 570 575 

Phe Leu Val His 
580 



<210> 6 
<211> 579 
<212> PRT 

<213> Uus nusculus 

<220> 

<221> SIGNAL 
<222> (1).. (19) 

<220> 

<221> SIGNAL 
<222> (561).. (579) 

<400> 6 

Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Leu Ala Met Leu Leu 
15 10 15 

Gly Leu Gly Cys Leu Gly Gin Ala Gin Pro Pro Pro Pro Pro Asp Ala 
20 25 30 

Thr Cys His Gin Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly Leu 
35 40 45 

Lys Trp Val Pro Glu Thr Pro Val Pro Gly Ser Asp Leu Gin Val Cys 
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50 55 60 

Leu Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys Tyr 
65 70 75 80 

Gin Leu Thr Ala Arg Leu Asn Met Glu Gin Leu Leu Gin Ser Ala Ser 
85 90 95 

Met Glu Leu Lys Phe Leu lie lie Gin Asn Ala Ala Val Phe Gin Glu 
100 105 110 

Ala Phe Glu lie Val Val Arg His Ala Lys Asn Tyr Thr Asn Aia Met 
115 120 125 

Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gin Ala Phe Glu Phe Val 
130 135 140 

Gly Glu Phe Phe Thr Asp Val Ser Leu Tyr lie Leu Gly Ser Asp lie 
145 150 155 160 

Asn Val Asp Asp Met Val Asn Glu Leu Phe Asp Ser Leu Phe Pro Val 
165 170 175 

lie Tyr Thr Gin Met Met Asn Pro Gly Leu Pro Glu Ser Ala Leu Asp 
180 185 190 

lie Asn Glu Cys Leu Arg Gly Ala Arg Arg Asp Leu Lys Val Phe Gly 
195 200 205 

Ser Phe Pro Lys Leu lie Met Thr Gin Val Ser Lys Ser Leu Gin Val 
210 215 220 

Thr Arg He Phe Leu Gin Ala Leu Asn Leu Gly He Glu Val He Asn 
225 230 235 240 

Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys Gly Arg Met Leu Thr 
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245 250 255 

Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Leu Met Met Val Lys Pro 
260 265 270 

Cys Gly Gly Tyr Cys Asn Val Val Met Gin Gly Cys Met Ala Gly Val 
275 280 285 

Val Glu lie Asp Lys Tyr Trp Arg Glu Tyr Me Leu Ser Leu Glu Glu 
290 295 300 

Leu Val Asn Gly Met Tyr Arg Me Tyr Asp Met Glu Asn Val Leu Leu 
305 310 315 320 

Gly Leu Phe Ser Thr lie His Asp Ser lie Gin Tyr Val Gin Lys Asn 
325 330 335 

Gly Gly Lys Leu Thr Thr Thr He Gly Lys Leu Cys Ala His Ser Gin 
340 345 350 

Gin Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Glu Asp Leu Phe lie Asp 
355 360 365 

Lys Lys lie Leu Lys Val Ala His Val Glu His Glu Glu Thr Leu Ser 
370 375 380 

Ser Arg Arg Arg Glu Leu lie Gin Lys Leu Lys Ser Phe lie Asn Phe 
385 390 395 400 

Tyr Ser Ala Leu Pro Gly Tyr He Cys Ser His Ser Pro Val Ala Glu 
405 410 415 

Asn Asp Thr Leu Cys Trp Asn Gly Gin Glu Leu Val Glu Arg Tyr Ser 
420 425 430 

Gin Lys Ala Ala Arg Asn Gly Met Lys Asn Gin Phe Asn Leu His Glu 
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435 440 445 

Leu Lys Met Lys Gly Pro Glu Pro Val Val Ser Gin lie He Asp Lys 
450 455 460 

Leu Lys His tie Asn Gin Leu Leu Arg Thr Met Ser Val Pro Lys Gly 
465 470 475 r 480 

Lys Val Leu Asp Lys Ser Leu Asp Glu Glu Gly Leu Glu Ser Gly Asp 
485 490 495 

Cys Gly Asp Asp Glu Asp Glu Cys lie Gly Ser Ser Gly Asp Gly Met 
500 505 510 

Val Lys Val Lys Asn Gin Leu Arg Phe Leu Ala Glu Leu Ala Tyr Asp 
515 520 525 

Leu Asp Val Asp Asp Ala Pro Gly Asn Lys Gin His Gly Asn Gin Lys 
530 535 540 

Asp Asn Glu Me Thr Thr Ser His Ser Val Gly Asn Met Pro Ser Pro 
545 550 555 560 

Leu Lys lie Leu lie Ser Val Ala Me Tyr Val Ala Cys Leu Phe Phe 
565 570 575 

Leu Val His 
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